1/1 



(11) Publication number: 2001002887 A 

Generated Document. 

PATENT ABSTRACTS OF JAPAN 



(21) Application number: 1 1 1 77270 (51) Intl. CI.: C08L 59/04 C08K 3/00 C08K 5/00 

(22) Application date: 23.06.99 



(30) Priority: 


(71) Applicant: POLYPLASTICS CO 


(43) Date of application 09 01 01 
publication: 


(72) Inventor: TAJIMA YOSHIHISA 


OKAWA HIDETOSHI 


(84) Designated 


KAWAGUCHI KUNIAKI 


contracting states: 


(74) Representative: 



(54) BRANCHED POLYACETAL 
RESIN COMPOSITION 

(57) Abstract: 



PROBLEM TO BE SOLVED: To 
obtain a resin composition which 
has high stiffness, excellent 
toughness during deformation at a 
low speed, high surface stiffness 
and excellent slidability by mixing a 
nucleating agent of crystallization 
(B) with a branched polyacetal 
copolymer (A) having a major 
repeating unit of an oxymethylene 
group and a specific branch unit. 




SOLUTION: The component A has a 
branch unit represented by the 
formula (wherein m and n are each 0 
to 5; m+n is 1 to 5; and R is a 
monovalent organic group having a 
molecular weight of 40 to 1.000). 
The branch unit preferably exists 
randomly In a polymer skeleton and 
its content is preferably 0.001 to 10 
pts.wt. per 100 pts.wt. of the 
oxymethylene unit. The method of 
manufacturing the component A Is 
not limited to a specific one but one 
example is copolymerization of 
trioxane, monofunctional glycidyl 
compound and a cyclic ether 
compound copolymerizable with the 
trioxane. The component B includes 
an organic nucleating agent such as 
a polyacetal resin or the like and an 
inorganic nucleating agent such as 
talc. The amount of the component 
B to be mixed is 0.002 to 5 pts.wt. 
per 1 00 pts.wt. of the component A. 
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(57) 

tv. Tfs-fiSiC (1) x'TT^-^n^^i^m^^^-r^^ 
i!67f;'j7-fe^'-;i'**^f*: (A) looasasjc. i^si^ 

j^ij (B) 0.002~5aag|5^iB-&bTfj:«)^>l!S3j?>J7-b 

-{CH2)„-CH-(CH2)„-0- (I) 
R 

*«-r. ) 



( 2 ) 



1 

m (B) 0.002~5a*gP*BE&LT^C-2>^lK3j^'J7-t 

-(CH2)m-CH-{CH2)„-0- (I) 
R 

I* 1 ~ 5 T * S . R tt^J-^ S*^40~ 1 000(7) 1 ffi©*tSS 

*s-r. ) 

hU:t=¥-*)-> (a) lOOaSSB. ^t^g^ U ->-:^JHt^ 

#i(b-i) o.ooi~ioa«gpRy:hUJi-=^^if>t*« 
-&Br*g)i£§i«x-7=-;wi:^!^ (c) 0 ~2oa»gi5<£:*a 
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CH2— CH - CH2- O- R2 
\ / 
O 



2 



[M*«4} *atgi7''J->i;;HI:^!fe (b- 1) 
100~ 1 000©^^■7•ft SrWr-i) U -> 'J)V:L-'rMt^!^ 

it^m-T&^m^m 3 u 7-fe^'-;i/«»iiiisa 

[fi*^ 5 ] ms^if u ->->*ji/^t^ti ( b - 1 ) jjt. 

Tffi-ISSC (11) . (Ill) RUJ (IV) TjK^n-Si^Uv 
10 Ut2] 

CH2-CH-CH2-0-^(^^ (II) 

o 

(^ft>. R' 14^*^1 ~i 2(^7 ;i'=^^;i'a. «M7;u 
7;i/n=^->s, 7'j-;i'a, ii^7U-ji'S. 

20 l/i. ) 
lit 31 




(III) 



R' 2<07;u^;i'». B^7;u+;uai. so 

CH2— CH - CH2— O— (R 
\ / 

o 

R* ~3 0©7JP4^P>S, n«0 

~20CDSSc*^b, R'(±0?^^l~3 0O7;i'^;i' 
Mi^»2-20CD7JI/^r-;i,S'bL<«7;i/=t^x;|.a 

$r5^-r. ) 

[«5f?316) ^lK*:'J7-b^'-JL-*tt-&^* (A) 

h'J:t^r-9-><!:*m^pJ*g;^t^«x-7^;Wi:^4^ (c) 40 
^iiJ^tb. h'J:t*-y->100 »fiffilC*fb0.1~20a 

fiSR©fij-&T'*a^ ufc t)©TS> ^n5f<:^ 3-5 (onn 

>lMt^<^ (c) ifi. X^UyTjr^iy]^. l. 3-v:t4^ 
V5>. vX^l/>i^'J=i-;i'*:JI'V-;i/RDf 1, 4- 

« 3 ~ 6 ©Hn*^ 1 JiiEiffio^iKd^ 'J 7-ti?-jimiim 

IIS*«8] iSS^»J (B) JOiWttlSJf'JTSSiil*^ 50 



[<t4]. 
-0)„-R^ (IV) 

1 ~ 7 OjBitl*i 1 ^EiECO^lKjJ^ 'J 7-fe:5'— ;U«fl&itafS 
^. 

[if*«9] m^mm (B) *^5i5<il7i5:U7-lr3'-;H» 
llgT*«iS*J« 8 M£m<D^m^ U 7-fe:?-;H»JliM<dt 

JB 1 ~ 9 CDfpjtl*^ 1 :SS«J®5i-lK*iU 7±i'-)vmm^ 
[ffisRJSl 1] ^SS1S?HJ (B) f)^^)VC>. mmtiJl'> 

10 0 0 1] 



( 3 ) 
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[0 0 0 2] 

f^m. miz\m^i&T(DmmA^&^. sfc, /i^uy-t^' 
^m{}>-r^ztiz^K). mmm'^nm.^mnmzmTj.'^ 

©^^tCM bX. #M2F 3- 1 7 0 5 2 6 ^ilj^lSJC 30 

y7>, 1. 3-z^:t=¥±/-^>. 1. 3. 5-hV:t^ 
±n>. 1. 3. 6-hO^=¥Vtl>7!)^lDmittirz<i>ti 

t:S^tLtzh(D-C$>r). M©#ttCDefe#«COViT«5& 40 

lEO^tt Jl^ U 7 -fe 5' - Jb^^S^«:T ^jHiJ-ttWrSli-r -5 1) 

ji^fc, ^lOStt^'J 7-tr5'-;i'*S^#:fcttT'««SH45S: 
# IC«3!S** e. ^^i: t» C t t^^m Vft, 
10 0 0 3] 

Ltzmmum^mmr^:it\z$>^. so 



[0 0 0 4] 

SiifiK-rsfc^lc, JPU7-t5'-;UfiSli©4}-^'tfegRl,j 

^•(itL. TIE— ^it (I) T-5^$n^^^i!S#'(a:€r#-r 

-2):a-iK#s'j7-b^'-;L'#^a-&^ (A) looasspic, «s 

S^^RI (B) 0.002~ 5aaa5*B2-&LT;it-5iJ-ft/}^'J 

7 -b -;u«iigiafi)t!fe T- * « . 

[0 0 0 5] 
UtS] 

-(CH2)ro-CH-(CH2)„-0— (I) 
R 

[0 0 0 6] (itcf, m. nW^>i? 0~5(DS^i&« 
L. A^-Pm+n«l~5Ta&S. R ttiJ-? a/6<40~ 1 000 

7-fc^-Jl/««^#JCi^S^»J^&|B-&-r^ d t {C 
[0 0 0 7] 

5j^'J7-b^'-;b^a-&^^ (A) IS. :<^=^->^9^^>a(- 

CH,-0-) Sr3Efc:^< OjlLJ^iitL. TfE-jlSS: (I) 

©l-PT^.^. ^^lS*fi:S:*L/^clial#©7t?>J7-fei$'- 
;i'«JK«'ffll'ifc©T«. ^ifi-r^i^S^JfJ (B) SSB-B- 

[0 0 0 8] 

-(CH2)m-CH-(CH2)„-0— (1) 
R 

[0 0 0 9] (m, n«6->*r 0~5 C9e?^$-SL, /O^::) 
m+n«l~5T$>-5. R taiJ'^a*^40~1000(D IffiCD 

-i>RfSiJ-^S*^40~1000® 1 ffiOWtaST$)-5. RCO^ 

=f-mf)Uo^mT'mmi^±},tmwx'^-r. ^^mt^i ooo 

C0^}-^^a«50~500 T*-5. R ^J^fiJ-r* IfflS© 

±izMVT^mu.^^^^$>^, ^fz. nmiSiZ/m^<D\6] 




( 4 



lOOSaepjc^LT o.ooi~ioSSSP**if*b.<. 4#tr 

$f * L < m. 0) ~ 3 fi«gPT$)^. 
[0 0 10} 2|s:%BJ»Ci3liTfflne)tl^5i-®/j^U7-t^ 

->>i/*a-&^ (A) ^©gajt:^s&ii#iciii^$n§ 

fccDT«3^CVi*i, h'J:i-*-tJ-> (a) lOOSSSP, 

mifO->-:^Mt-^<^ (b-1) 0.001~10S»g|5Rl/Ch 
U:t=^-y-><i:rtm^oJt&7^j:^t>tx-7";Ht^<fe (c) 0 

(a) tJi, 3^:jUA7Jl/7^k h'CDS4^H»#:-C$)0, — 
«MLTfflli6n«.„ a^tCffili^. hU:t4^-y-> (a) 

fe©*«»^Lii. 'A\z. m'sm^o->>>Mt'^m (b- 

■&!^ (b-1) ^^BJfCiDliT^ffl-r^^j-llS^jJ^UT 

•fe^'-ju^s^^ (A) (D^i^m^^^tx^-zm^^^n 
■5. *'&tge^u->v'jKt#!Ki (b-1) tbT«. t&ia 

— iKit (II) , (III) RtX (IV) T'^-^n^ifiJi^'JJl' 30 

, if'j->v»;ux— r-;k 2-x5';i/'N=^^->;i'i^'j->>?;ux 

x;i.^'*u ->-:^;ux— 5";!/. p -^-->-\' u— 7'5^;U7x 
x;wi/U ->->';ux— T-Ji', sec-7'5^;i':7xx;i/^*'j 
i?;ux— n -:/5^;i'7xxji/i^'j ->v;px-7^ 
;u, 7xx;i'7x/-;L'i7'U ->v;ux-7^;p, i7i''j)V 
^ u ->>';i'X- T^ji'^ :7'D ^ ^ e;;!. if u -> >';ux- 

u ) x5^ u > if u 3 -;i/#iHiife i if u -> K i j^j 

^ifij vv;Ux-5"JI/^*i^tf ^n^. ^fe. ifU->v 
;i/X7.x;Ml:^4^®*#:^J<tLT«, if u ->-:/;u7-fe5^ 
-h. if'j->v;i/7.x7^-h#7ji^tf e>n-5. 
^;it*^tgi^'J->-:^;wt-&#)04'T, ^ 

SS?:Wr^t)<^TS.^. >l3T-=b, ftFia-ISi^ (II) R 
IX(III) T-g)-pT> :t;H-feicBJ^aR'XliR'^Wr^ 

T$.-2>. ft<*:^JtLTt4, o -7xx;i.7xy — jWif 'J 50 



• iRfBi 2001-2887 
6 

jH'jTir^-ji'^a^fls: (A) (onmzhtz*). ^-^m 

if U i^VMt-^!^ ( b - 1 ) 0*a^«tt, ( a ) fig^ 

©hu^=^-y-> iooaftap»c*f LT o.ooi~ioaftspT 

£0. L<«0.01~10aSgl5, 4#ICjif*L<tt 0. ] 

~5a«gPTS.^. (b- 1) ^s^}-©^^a^«7&ic:nj; 

Sji^^USJs^ti***^.. #'&tgi^'J->-:^;Ht^ 
ife (b-1) tux, liJ-^Sd^ 100~1000©t)©S'fflt,i 

-5®*wsbu. mwtgif wt^i^ (b-i) (T) 

3i^'j7-fe3'-;i'#ta-&*^ (A) <^4}-teig*«s<^co, m 

fl&w^sstt* b x-^ ©S2|s:a<)ttKxS)*if 

(b- 1) tiK:J^®^^a;{)«/hSjl^'-5i:, 2|s:^BJ©ae<) 
X*«»Jttlp]Ji<t«9ttlRl±{cS*f-r-5^**<Si*X/h$;a: 

[0 0 11] *%?giC*3V^Xffll.ie.tl^:^i-lK7l^U7-fe^' 
-;p*a^#: (A) $e.(Ch'J:t^-9->i:*a'&Bj 

tB^cS4»ex-5^;WI:-&#i (c) *^a-&^^i-.t bxip 
A, *a-&L;tt)®*W^bu, *^75^-i>l8ttx-5r;wi: 

■^#1 (c) «. ^^Bji^tge^jt-r-sf^iitt, ^ttoeJcs© 

^-JU^a-grfls: (A) *iS!jtt-SIK®a-&SJ«;«r*5£<t 

(A) ©^^^ttSri^fe^^t^tC^. *^;i6^^^t)ex-7^ 
-'Mt-^il^S^^a^fiKi^ t Lxffl CD*tSi«e)X*3aTa& 
-5. hU:t=^^it>t«a^Brtg75:IS4<ex-5^;Ht##I 

(c) <htX«. X5^U>;t^v-K, :/Dep>:t4^-> 
7'5^^>:t^-> h'. xtfi7nDhH'J>. xtfi^fn 
^tK'J>. X5^U>;t=*^->H. :i-^-fe^>. 3, 3- 
tfx (i'D;i/^5^;u) :t4^iz^>, 7=-h5tHD:75 

>, hU:t^-feA'>. 1, 3->':t4^y5>. X9^1/> 

;k -:^x5^U'>if>j3— ;k hux^p> if 

^}^-)VTi-s)V^—)V. 1, 4 -:7';$' >i^:t— 

1, 5 -^>^>>':t— ;k i, 6-'\ 
^^■y->v:i--;i':^:;i'y'-;i/«*t^tf e>n-&. (fX'fc. X 

5^U>:i-4^2^K, 1, 3->':t=^^V5>. i?:L^U>if 

'J n-;!/*:;!.^-;!/. i. 4 -irr^? >>':t— 

a^^ (A) \zi6UT. S«x-7";Mt^!^ (c) ©rt 
a^Stt. (a) fi5t^OhU:t=^-tJ-> lOOaMSPJC^fL. 

XO~20aa«|5X*«9> *f ^L-< WO.05~15a*ai5, # 

(c) ©*a'&iij-&;j^ji'>x'(s. *a^sjr>*^^s^ 

(cj^j:«t^Jc:. ±^-rs4i-i!S5i?'J7-fe*'-;i/*a^'(*:o 




( 5 



[0 0 12] *%BJtC43ViT^ffl-r^^lK7t^'J7-t^- 
)l^m-^i$i (A) m:$:mz\t±fi<OhU:t=¥-^> 
(a) , mnmifOiyi^Mt'^i^ (b-1) RCXIg«X 

-T^^Ht^i^ (c) 'Z^miz!t^CTmm(o^=Fmmm 

X- 5^ ju^ © T n ->s ^ wr ^ iS^^ « 7 -fe ^' 

[0 0 13] ^fc, *?^^>«^M«<i:L.T«, BS:^{t 

IS. mmt7.x. mmit^^>. E.mitT)\ys.—OM.. 20 

h'jX5";U:^:^^yx'^A7^h^7DD7KU— 30 

v'xg^jPMia. h 'jx5^;u7jU5x>i'A. v?x5^;i/7;u 

■>{t*9*v:7'5^;UX-5"^- H7-;/'fk*'^mv^ 

h. H7->'(t*:':7^h'JX?^;i/7 5>ti{L^i^^(7)H7 40 

fgJHJ^T^ai^&f? L Tffl U ^ r 1 T-^ S . 
[0 0 14] ^fc. :$:%BJTfflVi-5^^l!S#'J7-fe^'-;i/ 

ic*3UT#'fftgi^'j->-:^;wi:^'^ (b-i) ri;5|:Rx 

-T^jwb^it^ (c) ic*5i5-r^if^*'(adii^-jc5^t!tb 

7 •tiJ' (A) COSijUC^XT, S)^.*^!;* 

i/'J->->*;Mt^#i (b-1) , il«x— 5^;wt^i^ 
(c) siXMi««:i^-«l^bT*3#. ::ns-sij^a-&« so 
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(a) S^ttHcttJji&LTfi-&-r-55^fed« 

#^ST$.«., m\Zf^)l^'JM\L^m (b-1) ©^KJtsjl 
SUtocD (a) . (c) B£^i-O^tlJ;0jili«^*i^ 
<. (b- 1) fijt^t«iiKS:^a?)ii^tT*3< 

[0 0 15] 2|E!R!l«T«lfflT*7l?'J7-t^'-;i/*ta^#: 

(A) $:®!jt-r-5ICfefcD, a^^s«#icpi^$n-5 

[0 0 16] a^«!i!j«*>t>iftb^tg-r-5fcje)oiia6i4^t 

>, hU7*5';i/7 5>. h'JX^'/-;i/7 5>. h'jy 
3'y-Jl/7 5>^©7 5>a, I)tli«, 7;i'*U^P. 

7;u*'j±a^®(D*K'fL#im», ^nwA^comk^ 
::^rffi(cTff •5, 

[0 0 17] ±SE®J;5»c:LT?i6.n. *^BJT^ffi-r 
•57t?U7-fe^'-;i/*a^<*: (A) ©S€rS«ICOViT« 

#ic$ijij;t)«;^j:< , •^(Dmms&^-^ss.jf^^mzmvrzm-^ 

190*0. ^t■2.06kg^C43liTa!l3eSn<5>;^h-f >x<;/ 

i'T. (Ml) *ii~ ioog/io^j-Tab-&c:i*iSfSb 

<. 4*tcSf*L<tt2~90g/10^Ta55. 
[0 0 18] fj:i3. ±fS©J}^'J7-t5'-Jl'^fi-&#: 

. (A) oiSfe, ^y7-«fi)i{c*3ViT. #etgi^'j->v* 
JWt^it^ (b-1) (c-f-^^T:5^iK?gfig-5Jtg;it5gttJt^Jl.v 
-Mt-t<ik (b-2) S:ffll/i^c:i:=bBJtgT$)f3. ±IE 

iBHiic. Jf^bii#u7-b5'-ji/*a^^^ (A) Tiifte, 

[0 0 19] ^^KJg^^eg^^iStt^JI/V-JKt^i^ (b 
-2) tLTIS. 4-;<5^;l'-l, 3->':t4^V5>. 
4-X^jl/-l, 3-i^7i-^Vy>. 4 — rV^Dt!;!/ 
v:t4-y7>, 4-7xx;i/-l. 3->':t+V7>^ 

[0 0 2 0] ;^!C. *%BJ©if#®^^^T-*-5jaS^»J 
(B) {C^t^TlttBJ-r*. *%BjCD«fliiSSfiXi^«. ±IE 
0*D#i^lK*!'J7-b:^-;U^fi^#: (A) ICies^^SlI 

(B) i£E^L/t::i«:4#®ifr*. mz^mmmt:m 




( 6 ) 



(B) *Bs-&-r^::t(cj;D?®tt*^i$i±b. nmtm^ 

[0 0 2 1] *^l«T-^ffl-r-5*SS^»J (B) 

A>?if ij >-:/;PX-7^;i/, X5^Lx>i7'U rn-jUi/:^ 
U ->>7;i^x-5^;k 3l?'jyatf i/>i7*ua-;i/-:^i7*ij-> 20 
>5;i/x— xJi's 'J :75^^>i7*>j a— ->>';ux 

ZnO , MgO , AUG, , TiO, , MnO, , SiO, > Fe,0, 

^mmit^^ ^o>-r^ h^-r \^uE(DAitm. Na,c 

0,. CaCO, . MgCO, , CaSO, , CaSiO, . BaSO< , Ca, (PO 

i^^mm (B) oE^ati, 5j-iK#'jT-t^-;u*«-& 

(A) 100aag|5iC?:^LT 0.002~5»*SI5-rS)n« 
■f^Ti^>0. if*t<«0.02~3a*a5TS)-&. 0.002 40 

[0 0 2 2] :^mmzim^^m-!^'J7-il^--)l^M-& 

(A) iiss^^j (B) ■^^^tj.^mmi^^t^&nrz 
•J T't^-jmrn^mz^^mm^mxhtz d t c j:* 

iJ-lgTl^UT-b^-JU^tS^flJ (A) tj^ftStSy (B) t 50 
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[0 0 2 3] ^fc. ±f5®$D#*^BJcD<&l!gMfi)ci^lC 

stcjslUT, m-^mamfnnzifi^^-tstmmiiums m 

[0 0 2 4] 

immm: sit. mmmizj:K). :^mMt:MW6^izm.m 
cm«e<)«»tt] mm\.fz.mmf&fSL^^m^^xmmiis.m\z 

ASTM D638 0;^}4iC2pl!laL. 
mS.^m/i&in RU'SOmm/iiiin ©^#T?I?I?^S • 

^m.m 1-12 

Lfc 2 *©Illte«&S:^tl^tll50rpiBTlElte$-e-fJ*^e., 

hU:*-^-y-> (a) , s^-umtf^)i^vMt'^m (b) , 

igt^x-5";Ht^#i (c) 1 ic^-rfJ-^TJDA, H 

iKcDH:? ->'ft5j^'^*->*::?'5^-'i'X-5^5— hcDi?:/9^;i/X 

TO. 08«a% ^l^^:s«^cis■&bfci^-s^!»<&it^*e<)^c 

mtmt^ Lm-^m-^^n^tz, ^> pas $ nfcs 

S ><£0.05a»%-&*-r^60*C©7KJ§?g(CJDAMi«^^ 
- (3. 5-5;-lerl-:/?;i'-4-k HDJ^^e'y'xX 

ji-) yDt;i-:^-h] o.3a»%^-jDb, 2mmiim 

tCT 210rTjgSill?gi^b^^Sg|5^^|^*bfc. »?>n 

Ay-;i.d, S'^iii-r* 'H-NMRa!l3tJ::J;0, ^ 

o^mmRif^M-^mBn^mmi-tzo ±m(Dy5m-cnrzj^ 

iKd^U 7-t:$'-;L'*tfi-a#:iOO SSgPIC, ^ 1 J-i^^fi® 
S«^J^^*D MfC^Jg^Ji LT-<>^x 'J X U ^Jl. 
-7^h7=>^>^ C3- (3, 5-i?-lerl-:/5^;P-4- 

tHD^->7xxju) :/De:!t-^-h] G.oaassBRi/ 



II 



( 7 ) 



[0 0 2 5] 



1~7 
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[0 0 2 6) 

mil 



EUlM 

Snn 



CO 



S5 5 



:«3 



03 



CO 



[0027) b-1-1 : zf^)\^if'J ->vjux-x;u 

b - 1 - 2 : 2 -X5";i/'\=^^->Jl'i^'J •>->*-'UX-7-Jl' 
b - 1 - 3 : 7xr:juyj -> v^l/X-x^l- 



50 b- 1 - 5 : yU->-:^>'l'7>x7 1^-h 



(8) ^^^M2 0 0 1 - 2 8 8 7 

c-1 : 1, 3-v:t4^y^> f>v;;i/x— 0. iaagP(?5*«-&^) 

c-2 : X^l^>:t:^'>F B2 : i^)l{7 

Bl : 5g«8#U7-fe^^-;U«tflIi (hU:t^-9-> lOOS* B3 : ^®^*;l/i>^7A 



:7D> h^— i^Oll^^ 



m)^mm Jim 

Si^ram«±Ti3SS973stt Tt^u:/^;^^ 

F^7— 4J002 CBOOl CB002 CD012 CD052 
CD072 CH052 DA016 DA026 
DA036 DE076 DE096 DEI 06 
DE116 DEI 36 DEI 46 DE236 
DJ006 DJ016 DJ046 DJ056 
DK006 EC056 EG036 EG056 
EG076 EG106 ELI 06 FD202 
FD206 

4J032 AA05 AA32 AA33 AA34 AA35 
AB06 AB07 AB12 AC13 AC16 
AC18 AD31 AD32 AD33 AD34 
AD37 AD38 AD41 AD46 AD47 
AD50 AD51 AF08 



